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(2) 



# gB¥ 1 1-233449 



imtmu <-^is ( 5 > ±t, sm^-xms 

( 7 ) £i£{tTfi!c4¥*i*»R (8. 16) coSBt^ 

tfrie^wfrJi ( 7 ) tjafcr*fcfto2NWHHKtm 
( i ) nmmt)^m».mm.m±^\^ ^y^x-th 

12) ^Mtssi^jryaAigt, 

m&mw&mtn ( i ) <r>mmfrt>mi<7M*>&\ 

TMk fiH3r4 >f 4 - i: t J: 9 , Mia«SA 

^PSM« ( 3 . 12) tM)tffl7C3R*ffi« ( 4 ) £ #j£ 
•TSII 2 o>f ^ViiAX&i: . 

MIB<-XS« ( 5 ) fcfflE¥*fl5S8i*m ( 1 ) k Sr 

ifi o as o ^fctn t . 

fmm&tfo i i: K J -5TMIB^E*S««W ( 1 ) £ 
ffifBHRMTcS^JH (4) aftS-CSWtL-ClfE^mWt! 

e ( 7 ) zmttzimrmk *mi~th z. t *#at 
mtx¥mfo£wmw < 1 ) ^^^st^r^-^^va 

^ffiffl f 4 <! t £■ fc -f 4 ift$g 1 IB«0¥*»#« 
[ ll*H 3 ] Iff BIS 2 (r>4 * y SEXlSTtt . Am , 

[ff*il4 ] ^-XSi ( 5 ) ±fc, SfS<-XSS 

( 7 ) ^ia^TB!c4^**« ( 8 ) «0»B*S(C*JV^ 

TfrfB^fWI ( 7 ) £JB^*fc*<0¥*WtMtro 
( 1 ) «»^MOTt«l l W ^ y^?±Ati» 

( 3 ) ZBtifrfh >f Tj-y^Ax^t , 

tra¥*tt£«am ( 1 ) ^l^miim^* 
t hum. =t Offiv^^co^a^jiw; fc «fc o . xib 

73K£ffi£tSA^:HB«W ( 3 ) ^taROi^TSStSa 
XPfiffiftS ( 3 ) tN=MSM7C*4HP* (17) Sr^-f 

hum-zmk, 

mi^~xmm ( 5 > k mm^mfommwrn a ) kit 

JUi 0 4ft5 0 ^mis t . 

mm*'*io z. k iz j ^xmss^mmmm ( 1 ) *■ 

IMIStfflTcS^M (17) gP^-CiailLTBfrlB4^ 



( 1 ) fctt-rsSRJBSI*, Sf£¥«#*K*m (DO 

If *i!4 IBKw^»#cMo«it^a. 
[|f*i!6] BfrlBfi£iStX^T{±. MfE¥»#c«l*fl 

( 1 ) tc^*»yioat, mz^mikxwmm mo 

If *II4 IEtfe^#fr*«oMjt*S. 

[if*ii7] flwaettEg-cjis **, #^"xtc*^ 

L < iiTkSlb^^fflv ^ 4 £ i: fc^&it*«4 =5rV * 
1 6 0Mix*H;IB«0^#cKS0»it^. 
CIH*^8 ] <-X^« (5)±H. 1IS<-X*M 
( 5 ) fc«^fc«»Lfc^-r3I^J^W WMI 

( 7 ) zmi-xtfth^mikmu ( s ) <Jo»t*Sfc:*jv^ 

iuiB¥##c» ( 7 ) ^mm-htz^^mwmmMm 
{ 1 ) <?)mmfrhnM.w)fcwm±%\^ *y%&A-t& 

( 3 ) * 7»r4 A * ymATM k , 

mm^-mwxmwm ( 1 ) xt^Km-fkr^^rx^ 

ftl(l8) £f&mi-hf&MJMk , 

z<ommj:uzmmfE^imm.m\ ( 1 > t**u 

asmWMHKtm ( 1 ) -CtiMKBfc&^tiiBKJiO 

7r^^»ftl (18) 4i^^te^47KS*i!filBiS H B B 
( 3 ) *KJR Oi^TS»ISrfkW««« ( 3 ) 
*t=lffltffl7BIS*** (17) ^ffM^4K^X@h. 

m§i^~xmm ( 5 ) fcijE^wtaatwH ( 1 > t s- 

ftS 0 ^-io^ 4 Ifi 9 -£*-tfXfM fc . 

3R^*if artfciort^^tMWHHRtm ( 1 ) $■ 

mrlBiiJStffl7cgg^« (17) SP*T"iiJittTMIB*» 
( 7 ) £»Mt-4§iMXfMt Zm^l i t &«H1 

[ if ^ 9 ] HulEftS 9 ^btfxsoSSffffirc . mriE^k 
SlMkT^^r^^NMMI (18) £JK>m<l&iXfI 

imsm i o ] ( 5 ) xtc, aii<-xs 

a ( 7 ) £f&ftT)£4¥##M ( 8 ' ) fiD«BWrffifc: 

Mlfi^WfrM ( 7 ) *m«fci*0¥W»EfflS*m 
( 1 ) «II*^ti«W^^ w ^ y J i±At§ 

( 3 ) £Bj&r* -i * ymaM t , 

|fjlE^-x*M ( 5 ) i&jait^r^^r^^mWWIB 
(19) ^ji5;llt-4ji5;MXfgt. 
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d9) mnmtim^mftmam < i > tzm-s 

zcDMv&fr^JMzmfzmm-^-xmffi. ( 5 > rv* 
mfo&mtm ( i ) ohwwl, 

^ ( l ) T-iiJM^^t^>^j: 
^Jifi-f i bizi. *) „ MIE^SHLT^;)^ r *¥S*J8 
(19) +^6«^***t«iEtSA^a8fBW ( 3 ) 

^tKD^-c-^ig^BWiffii^ ( 3 ) tpiizmmmycm 
imm (it) &»iaw4fiMtDgfc, 

TfrfEfiMfflTUf^WI (17) gP^T'SiJSILTHylE^* 

#cm ( 7 ) ^mm-mmxMh zmn-ttb z tzmm 

[MR* 1 2 ] ^-Xll ( 5 ) ±t, 

Jf ( 7 ) £i&ftT)£S ( 8 ) ^Mit^SCa 

ffilE^ftitisJB ( 7 ) £ffi^£^0¥##;*«WP4 
( 1 ) (?)^H*^. **atfMM#Jt&^£v^kK 

A-r& - t t J: o , mrntewmztm Ltz±m&&x 
mmm^mx dj&s^aiw^ (20) mfuzzn 
m&xmw.m (20) tw^tMUfc**,!: D^tuuM 
tc*^m (21) ^mthA ^v^tXJMb, 
mz^-^mw. ( 5 ) t HfnB#3gflsMt*m ( 1 ) t * 

Jtt 0 0 -S-^-tflg fc . 

i fc t J: oTi«fE¥»tt*««P ( 1 ) *■ 

wiEi!i«tffl7c*^*Ji (21) m^xmmLxmm^m 

[ II*IM 1 3 ] fff 0 ^b^ZDgwSgtfWtefc l * 

t . m&mvmmm ( 1 ) emmwtztotxxmiff 

oZktzi VW&W-yfflM. (11) JWtS^? 

fit ( 5 ) xtf¥*WMi ( 7 ) fitHfriEa^^-yffijt 
(in *ffl-t&zb*ti&b~r&memi%^Li 2 

[ mem 1 4 ] mieia 0 -^^xg^ntfirfcfe v > 

HfflE^-^SM ( 5 ) ^ffifiJtJnX^flSrfi 1 o £ 
fctcfc OSE^-^Wii (11) £JEWW-*^-y 

i<0»fc1WEiWILDg*^5 i fc t i 0 , fjlE^-x* 

« ( 5 ) xtf4mwMi ( 7 ) iatitiBaii/ , t^-^«i 

(11) £Rtt&£fc£#afc^£it*JRl5:^L l 2 
cOM*xMc!E»^»*X««$l3il}f & . 



[0001] 

ti b wm&m Ltz^mxm^mmm^mi^mim. 

[0002] 

¥W#cJlk LTJ«§ H B H ^y n>i»|l£iS{t&flfj&t Ltz 

}j}£k LT . »HPP 5-21112 8#&fB*£fe»3 
*ufc J: 0 ilBfcfirfe^tt £>*tT v ^ . 
[0 00 3]E[I*>. £*>K£2f8c{4, SIlRHi: LT. 

^$ m&a-^ ^ yjs^^s l >r * >-?±A)i -kmm-h . 

Jfct. m2 ga®k LT , ±fE«S B H B >- 'J 3 jj- 

§^>t, *3SBfcLT. ±IE#*S B B H ^Urjya 
i 0 . mTlE-^ ^>i±A)l(;ffM$ v>f 9 n#>f Hgp 

§ futtt«« s o I . 

[0004] 

fc-HJ-:3r«J|l<0 >f ^ y a AH ^fig-T & 1z#> l>z l± . >f ^> 

*-f j-ycDi%&, 1X101 6—1X101 7 atoms / 
cm2 gg) . zcnfzib. Z<7)4*y&XlMX'COX>\s- 
7 b jii^M: LX , s o i fflRcoiBtfcUWiassW S 

[0005] c\tii/zM lx - XMMmmmz^v ■ 

**2S>f ^-yaASffi (-^-U^A : 5X101 5 atom 
s /cm 2 , 7j<* : 1 . 5 X 1 0 1 6 atoms /cm 2 ) tz£ 

■oxm&fimxfo &zkim$>tLX^& (ss 5 s nusffl 

Da^^#If^f»^f«« ( 1 9 9 7. 1 0/^ffl 
A^) ^)$2M, 8 181, 3p-PB-2«B). 

t^L=5r*^. i^sw^ so lmmai^zmmLfzb 

LX t?K*0^^±A Lfc«^fcifcKLT § iik'^A* 

[0006] — JRWfcBfr+fcaEXS^ufe-f sJ-V 
. T% W=Sr^ A^ S t=M k T * -& SJSc^/S*^' 0 
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ft fj\ &AM3&* A $ < =3r ft b 8EAjE*053ilSI«$tftt&JI 

fto 

[0007] *S|BH(i±IEco i 3 &r»m££SRfc-f-ft*: 
ffluft >f tvaAiOfilf L < Ji&AXi£cOB'M£III 

[00 08] 

wc, ¥*ft£«»m ( 1 ) «^W^6S*Wtfc««* 
RSfSS ( 3 , 12) £%M$tu ^->f±A 

AJMiz&^x, ffi&vmtmmm ( 1 > ^ita^ 

miv>4* y^AiS i: i±M& ft -f ;t ^ A $ ftT , 
iWfEISIIAPfSISfcS ( 3 . 12) *KJJB¥#flM*m 

( 1 ) commm^B^mzi-tz^commmTtm^m 

(4) 3Wg|RS*tS. 

[0009] <k^T\ KrO-^irfrnjBfcfev^, tirlB^ 

-^s« ( 5 ) hMta¥»*»tffl ( 1 ) 

mmmmmitm^m (4) a^£&fc«>h$c«B<ojE 
^±#tj; 0 , 3samKffl7at^« ( 4 > 
fc L^§jn^-r-&o ^-xis ( 5 ) ±tc 
sim^jjtffl^NiMMi ( 7 ) *mmjttzim~c* &zt 

[0010] £«oJ:3&lBft£5fefc:.J:*tff, mi^M* 
yaAISt'il ^HAffiMJ^ ( 3 . 12)^ Jt«W 

tc'Sr'j'c, *<7) f -xmz% < -t&&m&% < % ft , 

ifc. SS2<7)-f^-yaAXe^i3^T, _tJE1£A4:RB£ 
IS (3, 1 2) (fijc»l*D>f3ryaEAlSi:l±5Wr*-f 
*y*a=ALTM«ffl7C*4HBH (4) ZBtfLLfzt^ 

/£*^fctt^-c, ( 1 ) (=3mg@K£§ 1 

ftft. 

[0011] Zcniztb, HI eo-f ^yftAIgt^2 
AlStco H-XiS, 1 BI<0>f jfyaEXt J: Oi'JStffl 



T<VXJl—?°>y h^|Bj±L"C> (8. 16) 

( 3 . 12) ^fcf**^*iJiffl7E*^« ( 4 ) 
-fft =t 3 1 Lfc*£fc:li, -ecoiiJ«ffl7c*^JB ( 4 ) 
coM$&W.coife>"?% (WMtMii.±3ae>VSM) l 

fcJt^T 1 /3^Jgt/h$ < ; fc 

coWJzfto i. o fc-mtr , MS£ffl7G*#=ffiS ( 4 > <D» 
£ffiffi>M *>«AS«fc<WW(E««etm ( 1 ) O#o 
>y h*ffc3c5&r* «t 3 fcSroT* ( 7 ) Oil 

±^-tt^«i>6ft £ i: sftHiriEtc^rS . 
[0012] lf3Ril4 tiH«Lfc^lWt«<Oi!ja35rffi 

( 1 ) ^H*^«M*iJtKWA#vW^-y^±A$n 
( l ) lzttL ; tcDMtmmtf s £.t?>i&&£ Ofiv^l*^) 

§ aft ^ t je t t , XKTcfS^^iefe^APi 
^ ( 3 ) + tcBtoaiit, SM^^PiBM^ ( 3 ) ^ 

C<MUfc«JB<^)iWtffl7aif^* (17) ^'ffM$^x 
ft ±3^l>« 

[0013] JRl^T, fiSO^-^X^i^V^T, huIS^ 

( 5 ) t mm^mikmum-i ( 1 > k* t tt | 9-& 

oi^^ift^atffv^ ( i ) iz&^x 

mmmmmitm^m ( 1 1 > «*T*tfcfa/hswfi» 

&tl±mz i D . ^IStiMffl7C«^« (17) 3fcfr£ 

it^k LfcSfflfewt-r*. £<o*§s. ( 5 ) 

±t3B^t£fflO#»*S ( 7 ) *flM«tffMT-§ ft 

[0014] <ro «fc o ^it^-ffifciixH'. -Jii-y&A 

XS-Ctt. ^^P(g«« ( 3 ) *A Ih^WA^^fiMO 
-e«?5K-XS2r^<-rft^^< ; 5:ft. 

Aiiaciiasw^sM, ^4 vm&xsm 
m ( 3 ) ff t^^M«tffl7E*^a (i7) 

[0015] it*^8fciafgL^^#c*KO®t^ 

( 1 ) ^H*^SS^ltKWA#^W^-y*n±A§ix 
TBfS»S«Hfc^Lfc»ftKBI<HW ( 3 ) 

tL^tftt. jtatDetcfev^T, *m#£MWft ( 1 ) 

ifejcSftr^Tr^^NMHR (18) **|«JHS^ 
ft. LT s £Of*c0j£tfcXgtio^T. Iuie^»#:» 

«tm ( i ) izMv^^mmmm^t^mx 

(is) ^^^te^ft7K*^'i!frieis H B B 
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xvmm ( 3 ) wzm*)&&tix%tm£kxmM® 
( 3 ) ^waaL^i^oMsifflTus^Ji (i7)*s 

[ooi6] lio^-ti-xgtcfc^-r, mriB^- 
-xis ( 5 ) fcf^s^#»#c*m ( i ) t&m& 

mmmmym^m (id u^^ttzwm^ 

J±j]±.mz J: 9 , SfSfiJSifflTCfR^il (17) 

[0017] zcox d%mmjjmz£~>x i) , 
?a:mxn. t££kx?mm ( 3 > $k ktmi±z^MM: 

3R#t^t^§**^r^^^rX^frM (18) CO 

mmjimmhixtzmz^ zcoimztt^&xmim 
( 3 ) izw&tsma.mtfftt>ti&m&. -ot 9*sft 

[oois] tmm 1 0 izmnLfz¥-mfomm<vwm-% 

( 1 ) ^a^^Jt^w*s^§vw^y^±A§ix 

tistft^, ^iiicfe^t, ^-xmm (5) ±t 
**ftr*:/i^rx¥»#:Jl (19) i 
Oft, Ifi^fcMgfcfcivc. MIB<-XS^ ( 5 ) 
^fufB7kf^LT^7rx¥2£#clI (19) §mmtm 

^mtmmtn < 1 ) fctffl&^fcsft*. s^t, 
fcatsMtfewc, ( 5 ) atppafttai 

( 1 ) ey-mittL*<&m{#&ffim < 1 ) 

ftO^JGEtT, ±IB**^T^:7tX^#;JBI ( 1 
9 ) ^^^^SE-f--?.?^^^^^^ ( 3 ) (fife: 

®.<o&&ti. mmm&xxmt& ( 3 > *iz®.w.tfz)m 
commmTtm^mm (17) swgjasfi* «t 3 tea*. 
[0019] &<^t\ imtxe(^^TS)wsiw%s*i. 
4&«tffv\ *mtkmmm < 1 ) ttJv^wsBKffl 
im^mm (id ^x^tm^mmcom^±.mz 

«fc 0 , 3KMIIffl7C*iHWi (17) 2: Lfc 

mmff&r&. zvmi* ( 5 > ±izm=F-& 

[0020] i^iafclBib&ifcfcri^Ti, -f?r>i± 
AXgTii, M H B B Affiffl« ( 3 ) Jfc«W*£^fi* 
vyA^yay&Mz «£ O^^TlM^ftftii:^^ 

-xis ( 5 ) {mzymimmhtc&ymitT^v? r 
x^mwrn. (19) tjsBW4i«KEe, x# £co*c- 



xmm ( 5 ) ( 1 ) 9 

*mik (19) *^7j<fS£1ufe^ B B B Mfiffi^ ( 3 ) fcJK 
( 3 ) ^tf^^il»ffl7B*^ffi« (17) sWaSSfl 
[002 1 ] li*H 1 2 tlStttJt^NIWHSIKiOlBt* 

S tit co tJEE t T , J5fje»3IBfflfc:4WB L£±IBI£ B B B A 
PfiffMfflTU* «t 9j£ftS B B B AK#i±s!< (20) MtXfciW 

tsA^NHfi« (20) wzimLtzTmx vjR&mmm 

7cm&l6M (21) **JBi£3fi.4. *LX* M^hit 

Lzmizm^x. ^xii ( 5 ) i:^»flES«tm 
( i ) b&MQ&toztu&ttz* mmzmiz&^xfm 
mtfMzti&mzm*. ^mfcXMMm < 1 > tc^v^T 

MIBiiJSIffl7C*^S (21) a^^tfeHt'hStiSco 
£E*±#t i 0 . ^ISi«ffl7U*^M (21) SP*^ 
l/JJi^lfS. i<7«», ^-XIS ( 5 ) 
XtS^fiicfflO^#:Jl ( 7 ) frfWfcRfcy&jSTS £ 

[0022] 3 ^Mjt^rffi^ iM. 1 * 

B B H xFiffl^ (20) t . c\co^ B xmmm (20)^ 
m.m.^titzTHmizximmmTm^m (21) ^rh^ 

t^mxmm (20) ai^aoKfflTc*^* (21) 

<5r<^r^o ZcDti&b^ 4 ^>\iXJMX*<r>X)V— ~7 v V 
A*flaiMI*ftSr<«r4fc«>, *StT*S#;*« (8) 
[0023] 

[ ?twcommcommi ( 1 commcomm > 0 1 att/a 
2 ti4*«Hi!* s o 1 aaR<!o*Bicst£*=3tffl u«:as 1 si 

mwmiZi. 9^S^XTV^ 0 SD*>. HI (a) tc^-rsi 
ic9^^yaAX^Tii, Jp.^ B B B ^9n>-^i 

T\ ^^*^ B B B >- V ^ ySi 1 fc*f U H+^RTCSjrt 
§ £ i: tci 9 , Bf®* § ffiffltmssa^ y 3 1 O 

ft. 

[0 0 24] <l<7)i§-£\ ^'y3g-f ^-y«H-XM(d. 1 
X 1 0 i 4 atoms /cra2 l^± s $f i L<i± 1 X 1 0 1 5 
atoms /cm2 ELht^fft. Sfe. ^^yaAxM 



(6) 



# gB¥ 1 1-233449 



^-(4 , m&xmmm 3 zm&t&mz iz® txw&t 

CT-tti'miStTB^ 'J 3 1 «*^4 5 0 n m^Jg^aSS 

[0025]^, JJE» 1 <T>A t>aAIgtffiffltS 

A >- 'J 3 l * Ai J' § =fir ^ i coTfotitfM 

±!EffiSfefiSW?2li. SS&fcfciSJSKlfi^ttCV 
S(»4L<tt5 0-10 0nmg«) b%&£olZB 

f&£tiz>i><vT$>&tf. ism tcjs t x m. t-jtuf & ^ t> « 

[0026] ,I<73f£. HI ( b ) tc^-rifl2<7M;ty& 

Axgxii, ^isn, ^ y ^ i oiro^ msss 1 

*y* 4 i fc J: 0 , OTiEf&AXRSfHJS 3 * fc± 
(4. ISSy U 3 VSI 1 (OiltffTLftti 

tMtJ 4 5 tzmmztiz i>cox-$>&, 

[00 27] r<7)*§£\ ?J<*-f j-yco F— X'M(4, 5 x 
1 0 1 5 atoms /cm 2 £JLL. 4 L< (4 1 X 1 0 1 6 at 
oms /cm 2 £LLteRjr$-4. -Y*>^EAX*^f 
-(4. ^Oi:§(;jfM$ttl>ilJIiffl7C^ : fii)l4cO?a« 

t- ? &ffflffi& akkikw 3 ^mso t - ? t — wet 
4 4 a tt&rr4 £ lv*. mwcii *s-r 

U3^aEEl<?5*&4 5 0nmaK^)»5) Ct"-^^ 
J&L£#?|jH#S£«4 o t-r**&fc:tt, fi50KeV 

[0028] :;t ( & 1 <?M ^SAX^-co? 7f 

jj-ycDV— 1 X 1 0 1 5 atoms /cm 2 „ ^<7M 
^yaAx^K-^2 0 0KeV, S2(7)>f 

x>&xxmx<n*mj *yco k-xji* i x 1 o i « 

atoms /cm 2 , Jg-<?M ^^iA^*^'— Sr^5 0 K e 
V b L-fc*£, JMSft^ U ^ VII 1 tf»fcii(t4 7 >yfH 
&V>J<*0?l|lg^^OTn 77^ /WiB 2 ^^4 3 tc 

[0029]f LT , £04 3 ttRAXIftHK 3 &t/*ij 
IM7U*»?|JJI4 Wiftet-^sWSHr-HBW-* 4 d izffi 

f&z fLtzM-£izi±^ ^mcommiMxcommiz^ 
x . v 3 ysi i a* siii(JMffl7c*^Ji 4 $ 
§ ft 4 3i« * 6 [ S S £ -tn iz&m b%&V-X 

Sit. AI2C04 0&m(yv3M*y: 1X10 1 5 at 
oms /cm 2 „ Tfcflj-'f ^ >• : 1 X 1 0 1 6 atoms /cm 2 ) 



"CH-iMrttJBfc:*:*. W, 12^ jJ-y&AXg-Ctt, 
^ ^- L < (4^-f 3)- yJSW-fc: . ^ 'J ^ a 
W4 d ^-y^t <{4^-f 

ffl^4.1i:a i T-#4 <> 

[0030] ±IBm20-f 4y?±AIg«HfTl*t(4 
HI (c), (d) Iz^MO^foitJMimfr-t&v 

xvfy / . ^4«MW«^ > K5>fxyfy /t 4 -5 
T£M&*LT. ^0-f^-/±AW^ffl^ffim§-tt4„ 
v^V ^TX ^(4#*S H B H j/'ja VSS4 Otli^-Xit 

^ if ^4 o fy-tcWkmcDy v n >-at^^4 o f&htmm 

6 * JFM-T 4 . £ O^ffi 6 (4. AfttttC SOU 
jt^^L^^i-tMS^ffiJKt44i>^T'fc l 9. *o 
«U?J4 S O I KKOifttH^KCJS tfdl ^IS5£Sn4 . 
[003 1 ] §^>t;. *i^y'J3yiti«^ya 

Awosiffl , M^tc-^-xas 5 cowmm 6 w^^ffit 

ffi*ltMS^JfrTo ^#W(Cli. 0lJ;iif9O~l 2 0"C 

m&i,zm& § fut wm b mwn&m* t <r>m-&mm ( h 

2 S04 : H2 02 =4 : 1 ) fc«t&i!fe*atflfe|Cg^ 

iMikft-ofcmz, x\?y&mz£ D#*«1SV50 
HHt©*^47i<**^$iJW^-4. -f-LT. Z<nmz. 

i4 . # * s iut is y y -frMRummizm 

[0032]^ £O^Jf^ljT-(4. #iSy 'J 3 yst 
l±co^lfe«a^2^^:g|I|^^4«)Si: 

mmmm2cr>mmco&.*m3i-?&zbiz£ oko-&*> 

li-ffit LTfiJffl^4ffiji!ct LTt^<. £04 3 

s Sr^Sf^MCK2 $■ S O I ffi£££ft&ffiil»HiKi: LT 
* ijfflt"* 4 . 1f)IB^-X«« 5 ffitCttWIS 6 * 

[003 3] ±ISIfiO^^-X^(7)^Tf*t(4ia 1 

(e) fcjjmmrDBfcffa. if^awrcg-ca. 
b h h>- u ^ yas i m/^-xmw 5 co—mnzM Lxm 
mzzm-z bizx-ox, mmyv 3 >-*m 1 £mrie 

4 0, ^-X««5±tttliMI!6^LT*BiA^Ua 
y» JK 7 ( *%hjt-v ^ 3 ¥i»fcJH fcffl S ) ifiWB $ fbt 
ff^j^ s O I flWffM§ix4 £ t ^4 . 

[0034] # , mwwzii, xmrnsmn* 0 fc 

fiJSIffl7C3R^M4^>J<«^ ^->-oaAt4 DffMSix 
t COT'S) fe*#tC«, 5 0 0-600 °CgJST-M 

m^io^btmtLw zcoxstawmiizZiT. 
m&xmw 3 *t=^BK§nfeiiiiKffl7c«^JB 4 w= 

EM$*ifc^R t J: 0 ± 1 4 «MNj«ia»Efl ^±#-T 4 

4 o fc=5: o , i*ifcjc tx mmmmTvmftium 4 
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[0035] znmffixMnmfimzte, ^m^xm 

<7)M%m&m£ OiSiS ( l 0 0 o°CULL. u * L<« l 

i 5 o°c— i 2 o o°cg^) cDmmm^m^-zt^zx 

«tt5ISjBiLfcM«ffl^^*4»4i^)«W, MIX 
[0036] £co*§-£. IMicoi. o SrlMSH^ ij a >W 

mm-? z>tMz, m^mm^-r sittii.. zco 

BBfflaESftiS-fr&fcV^TiafllEB (01 (f ) # 

99) sr^tfL, axmmmzmmi < f ) 
souls (*miT^o¥mmmttm) £^$t 

XoizLX^Z* fit. JJEWffclg(&&Wc 
Jfc t Tfi 1 xJf.fi I ^ t> COT* & . 

[00371 S. ailSt8T«SAi/'J3>1il7 

zmi^th z\ t iz x ~> x . m<r> s o i muemm^tztb 

t,zmWZtL&l>coXfo&. 
[0 0 38] ±iBL£SO i*R8«0iK(£Sri£fc:J:*i 
ff. Sl^^y?±AlSM^t(i, i&A£Rg£ft¥ 

a < mm- h z. t a«rs & itmmMcojzz u-i^y 
( *mmmxi±y «mA*y) mj^z * 9 , t&A£i£ 

S*ftSr<*&. m2co>f;t>iiAI^c9||fiH;:jE 

tr. ±Mm&xvm®3 1 *m *>i±Aigi: 

imtc h A * y ( ^SSttWTfcbfcaiM * ^ > * 2EA LT 
aUStfflTcag^S 4 &jm Lfz^Ut . Sil/KIPM * 

T . JUSA*' U 3 yi« l lzMMmk$:B\%mz~t<Mz 

F-xM.tf3:mt,zm$-tz> zt&%at>tix^h. 

[0039] £ C0£#>. 1 C04 y$->mAJM%.V : Wi2 

euxy&XJMm^ hcoxhK)^^. &A*y& 

AXSTfl) H-XMSr . 1 mcoW ^^?±Atc J: OiOSIffl 

[0040] z<7)z t &MMrj&mM&wrzmm-t& 
fc, jaT^iat**. aim. 
u n v*Kipfc*3PM Lxwrnrnftrnft 
mmz&fo Ltzm^. mmmz&tx±.mifm7cm<fr 

If 8X 1 0 i 6 atoms /c«2 gg« K— X*fcRS&$" S 

rttfaiLK £ *U=*t L T . *§6ft«fc: =t 4 Kit* 



A *y<7) F—Xmi 1X10 1 5 a toras /cm2 gft, gHj 
Slffl7n#R^il4<^^:^7j<*^ 3->co H— Xii± 1 x 
10 16 atoms /cm2 agtCaFtf £ fc^'SliJWtCBH^* 1 

[0041] £o «fc o tcW, i tfo-f ^-yaAiSS.t>'m2 
o. 4 5i$Kr&ft (SSBSfctt, £<?>ffifc*xaiB<7>flBft 

mimfm2cr>A Xy&KIM&W&X&XJV— 7°>v h 

t>K ym^ *ycvm.cDfribftomMcowmj)mz}t^ 
xffiuzfa±-t& h<nxh ij, soi mus crmmzm 

[0042] ^HJfi^Jco i 5 ^i co>f ^-ya 

KXM^->tdm,z%2(^A ^ymaMtr^fo X o \z 

4 O?^ § \m.&M h o & ( Miilttii ± 3 cy (TDff 
H) ^'IS B H B Mgffi«3 ^JFMt^V^^Clt^T 1/3 
SKfc/hS < =3: S £ h i>mmmz%\^ivz 1^4. £ fU± 
il^Sr V W * >-?±A»T-*»iJlt Sr Hil t st £ 1 J: ^> t 

£ i: j&fnriBfc* s . m . ism 1 uttwfcfe v . m 1 

'ff->Xi>B:\ / ^i><7)Xfo&. 

[0043] ( m 2 (Dmmcomm > m 3 s.vn4 tut* 

tan 1 sm«fc»fc4«#teov vrco^BH-*-* o 
0 3 at/H 4 tfriBH 1 fc s o i mmzwm-f 
h m^nm^JM* m&wmmmtiZ ± 0^ & cot 

it (fij^if fetcoJ; a^S^cojt^covs-.y 9Y~V%: 

t~) z&fc^&m^zmLteMmjfmzmmLi. a t-r 

[0044] 03(a) 

t*iz£'>xmmmzmmm9 (04 ( j > #hs) t^i> 

--yy^hZ biz]: 0 , BfJSWft^^Brft^U 3 >9R 
10«n, S^t. cvDffi*iffc:J:oT*P!FW 
fc«l^9fc*«^U3>IMl«9bt«g(lS^-, X2JLTT 
Sfii/^-yflBS 1 1 t»)Wi . 
[004 5] Jfcfc, 03(b) fc^-m 1 C0-< ^-y?±A 

•r i 3 taa/t^-yflBt 1 1 Mfrt>m£t£y yMA * 
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(4. iss^-yflfjti iw#ffit=iaHLTi»T-3fc*e 

fgfcSr&o <T<7)i§-£-. 7-ySt-^yWF-X»4. IX 
1 0 1 4 atoms /cm2 £JLL. $ft L < (4 1 X 1 0 1 5 at 

oms /cm 2 KLhtHjrr*. -^^^Ax^/K 

-t±, isnAFSfi^ 1 2 tzmtx&m-t 

[0046] iwftfcli. 03(c). ( d ) izTjk-t i 

-fifcfttftff^tfK :*y*£AX;g& 2 0fc:3HfC3lfr$- 
& . o4 "9 . frieili AKKffitt 1 2 tfrfcHMSAS" 'J ^ y 

lz i & >f 3J- y & A» § «03Efl: * #« L T >f 3J- yftAx * 

/HP-iwaw-*^«3i(«ffiT: < H2cm ^y& 

AXg£ 2 |I|(C$HrciSff$-* i> «. . 
[0047] MS^Cfi, ^2«^5ryJiAlSt{l 

ai\ El 3 (c) iz^xoiz, mm^v^ymmi 

0 h *f jCB L £ 7 * hi- ^'x h (~ «t h V y"x h 

-yi3&»«u - <7)miT- 10a <7)*n-f * 

ASrtr 3 i i: (c «t 0 4* *y&Afg«4 a t JBjjW* . & 
we. 03 (d) fcj^iofc, Xfeyy'xh;\°^-y 

1 3*M«Lfc»fc:, fflS^^-yfititi lttsft*^ 
My'jnyii o bttf&L^&ftlzy * hUi?x b 
ti^I/yXbA'^-y 1 4 £Jl^Jj£L. i CO WIT 2 HI 

i ma i da§ < ufc*aircff a <r t iz x o 4 ^y&A 

l«4b^Mf^„ i^. 7K364 Ji-ycOH— xati. 5 

X 1 0 1 5 atoms /cm2 JJLh, if 4 L < (4 1 X 1 0 1 6 
atoms Acm2 lilX(CfS^£ . tfz. Ui?Xb^?-> 
14(4. -f^-yaA^Mfit^tL^. 

[0048] <rc9*§-3\ i hi aav 20b<?m :*y&A 

x */t^-(4 . 4 * y SEAffiJ* 4 a &tf 4 b cO?SJK h°- 
0>853i:=5:4 <£ d (;l&e$ti£ Lor* 9, i 
ixXzk 9 . l£ B TO§#fisfi 1 2 'J ^ >-SS 1 

[0049] «rco*S-3-fc:&tvc. 7 7*^^y^ 
iiAt± 9#j&3ftjtf£JkKFi1KW 1 2 litHTofcttJB 

1X10 1 9 atoms /cm3 tLh&ftif BfSHtf) 

isnAPfSffiii 1 2 rfitflasA^ u ^ >mm 1 



[0050] w, ttriaffiio-f^-yaAxg^. xa^L 
J: a 2 to^ *yj±AIi fc RI«<o^ffifc: i D 20 

[0 0 5 1 ] JJcfc, 13(e) fc^^flflWMtCg 
T'(4. Sii^N°^-y«jtl lit. CVDft^PVDS 
4 f*ffluT^IS B B B^ 'J 3 y s TX r x is 'J n 
\M&WHkis U n y^riiX OfiES^ffl-ffcHOSUB 1 5 

03 (f) t^IAO^-tirHffMXg 
T'(4. JJETH-ffcWfflil 1 5 tOltffi TWISTS C ttJ; 

[00 52] Z.<7>mz\$, 04 ( g ) . ( h ) iZTn-tM 

-r. #is B H B >'y3>'^ita(ti ) T±H'fb®sMi 5^ 
mm. mftzi-zm&snmRtz* mmimmmt 

U 3 y 1 SlfX-xlI 5 £ XfBffiTk-ftmaHXW*^ 

oaHtJBlRSfut y 5 y -/US&^ffltciRSf Lfc* 
*XOtR*^-^(: «fc o T S ft 5 . 
[00 53] XIBg.!iO^i?ii:XgO^Tf*(ci404 

( i ) t^wiLDettfa. i^awLDg-cii, ma 

B B H y ij 3 >SI 1 St/^-XSl 5 «-#:!t%tW LT . 

us i ^sfi^j t mm^mtm zm-ztizx^x. misn. 
y y a yss i *msmmmttmim4Mfr&mt 

$ ti^ff^o s o i mmfi8&zti& ;tc«„ 
[0054] z<DfflMJMcom$fmzi±, 3\$m^TM 
mwx.m ( Mii^fr(4ig i mmm tmt) z <r 

t iz X 0 . HulEftS 0 -^^M^S^JS^ Slflrf s * 
i"JSt^5IS^^L^iiJ]Stffl7U*^J14SP^^ 

3t«f»*»6«fffll*fflJI6^«. XIEiiJitMCML 
fl5WWI^»**^i:V^¥ffl'ftaje (04 ( j ) # 
IB) trU^TL. JSlT*»Wfc:HH4 ( j ) t^-id* 
gBi;^-yflKti l SffllifcSO I3HR1 6 
TV^^MtMtcffiS) olzLT^ 
XIB¥±B-fbXfS(4^tJEtTfl^(fftV^<7) 

[0 0 5 5] i<7X£d^ffifi£L^*HJSMtJ:-5T£>. 

t. ^afc«fci#ur, sonsi 6(;^(t^mis H H B 

y'JayH7 t fflji^^-yffijt 1 l^OP^ffi-^H 

**, W5 B H B y u ^ y»< i fc i*L^sBt^ftUMt*irfc 
y U n yiSlbM 9 a t ^-^Htcffi^-r 
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[oo 5 6] m. ±mm2mmmxu, ^?->mmm 
mxmiz&^x , jtft&ftv- u 3 i f jj^sii^^- 

vffiiSl l^JtLTiKfilJjick LtztK ZtiltZftz. 

x . ^-xsi 5 wfStHfiijtcjojyys^ tr 3 .ikfci: 0 

tz i <0 , ^-xSf 5 Kt^lttR^ U ^ y»H 7 Klfcffi 
*2SOt0!<O«t ^ fc*2<0>f sj-VSEAIg* 2 

[0057] ( m 3 nmmmm. ) 0 5 fci3#w»z>ss 

3 HSfiM^B S fLT tJ 0 » £lTi *l to v mris^ i n 
f«lE0 l k m«(c s o I S^^»r4^-<7)**XS 
[ 0 0 5 8 ] BP^> . 0 5 ( a ) ^-y?±AX^T" 
. #.|Sb h b ^ U ^ 1 ±tc. SHtfttfi: k£ iity 

mm&mm2Mfrt>Mz-tfy v*>r ^v^sea^ - k 
fc =t "j , fjt?e^§ tEHt*s B a B ^ y n yffls i ona k 

¥tTL^S|-CML^M B B H XPiffl«3 SJBtfW* . 
[00 59] ic7)f^ 05(b) £ijH1£itCB'C1i, 

T . m*SH^ 'J ^ f»K 1 iztt L*0MW8Mi&&. t h 

( s o o<asjKJiLh) <otrmi± offiv^as^s^ 
a**rr. ^ ±E**#;*#ffi5«±, man. a^u± 

-fit** y r^'xk LT***aw-; t tci ojfm^- 

[0060] Kommtztstx , 7J<«^'X#SI 

Mfiffl7C*^Ji 1 7t07KfS?I«{i:. 1x1020 a t om 

s /cm3 i ttmt lw 

[00611 S, ±fSO i 3 SSfflifflTC**** i 7 *■ 

tifS. J.Pearton , J.W.Corbett , M.Stavola M<7) "Hy 
drogen in Crystalline Semiconductors" ,Springer-Ve 
rlarft^PJ (1991^10^) ^IB»§fLTV^ i 0 

iz. y'jn >lztt Lfmmiz X D T*fi*!jfi£IW-S k § o 
ffi;tK*x (cm) cw^fiii. 

X= ( D ■ t ) i / 2 



T'^^fetll.. fit. D|jj£KflMR (cm2/sec ) , t 
{4^Saffll^^ (sec)T"&&o fi&ttffiJSDJi, ?^ 

[006 2] D = D0 ■ exp(-Ea /kT) 
flU DO i±?aS^HA^k#ODOffiT% DO = 
4 . 2 X 1 0 - 5 (cm2 /sec ) , Ea fifStt-ffc-X*,^ 
Jf'- ( = 0 . 5 6 ( e V ) ) , k \±-tf.}VV~?>mk ( = 
8. 667X1 0" 5 (e V/K ) ) , TJijag ( K ) 

[006 3] «i(f . S»&liU[i& t 2 o or . f^fefiMi 
M 2 1 0 0 n mtfJttJBT , -^fe B B H x U 3 y^M 

1 tf t4 0 0 nm<^S4T^*«af[S*ftl6<0Siy!a 

t j:*uf . tj*j i i . 5 B§r H i^«(7)i^jas * itot&& 

[0064] -Sr, XfEco J: 5 **SKCDe«ieff«fc: 
1115(c), (d) fciStf-te«3-£*rt£lg£S5lSe 
SfeMk |s]«t^T LT . msikis y ^ y«K 1 1 ^-x 
fflRSfctKO-S-^fcafc:, 05 (e) fc^fMKl 

asm safcw t H*tcsnf tx . mustH^ y ^ 
i ti«iffl7c*#** i 7ff*rimtu, s o i mmz 
m&th. s^fc, fijmxfs^nfifitssoiSMfix 

1 HMsCTk RHKfcieff LT , MSK 1 5 com 

fc, as ( f ) t^t-TO-ftxfs^minwjtiHiwt 

HtftT. soiaHK8*^jjt5*4if:fc:*&. 
[0 06 5] i«om3Hl*WtJ:518ai*ffifc:J:oT 

±0. teH^PfSfUi3^JFMtT^-i)*^, *0>T*-X 
a*^<-tSi^* t *<=5r'9s ^IS^^yaAX^tfOEfr 

®efia* i ffl<!Srs. zcDmzfthti&tsmame) 
mwmh . mftLtz i a ^frt «t#ur 1 . 5 ^mffii 

a fiawwt^rffifctt^T r&]X^- 5 i> <DX-fo 1 soi 
mffi.8cr>Mmizwf&mmzmMx*% . 

[0066] jlSS, i0^3HJfiWcfcV->T. JSf^XgT" 

ZTyx^kLtzm^mcomm^xffoMf&t lx 

•f, A,y -7A^k'<7)^77"'X^. NH4 . CH4 , H2 O 

[0067] ( H4 commmm > a 6 s xiam 3 

»ft^J k «0TKHft^»** *-T4 *HflBwi! 4 SSfeH^ 
*§ixTfc *9 , VXTzmzn^XmiSM 1 
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(4. «iEBIl tHWfcSO I»R*IBti-««^)afi* 
[ 0 0 6 8 ] SP*>. 06 ( a ) fcjj^-f ^yjiAIit 

f^ft«WH2«3&»<i.mtr ^ y*>f :*>-£&A-rft - 1 

fci 9 , BfrSSSBS *SHt«t B B B >' 9 a yli l oUfflh 

[0069] 06 ( b ) t^-JSJKESTtt, ^ 

2*SL fc«0B^ L < i4l&* L Kim ( 0 6 

(b) im^immtf^m^-t) izm^x, Mm& 

y'J^ySIUt;, y^S^T^:? r x^y a yl l 
8 ( *^hj-cv ■> 3 7mitr^)Vy r x¥W*WRfcffl S ) 

3^11811 y'jay^xy-x (Witfs i h 

4 <OAr4/tiiH2 HifttfA) SrfflVVfcflHSifcT-^Xv 
CVDSti-5tM^(f3 5 0°C. 0. 5torr0^fTF 
T*ft$*U.t>tf)t\ ^OykilifURii. «*.(* 5x 1 0 
2 i atoms /eras m&b£tl&» £?Z, TKfivfLiT^E/V? 

r x $s y a y$i l 8 oMJ¥t± , * oykStMJS^Xf so i 

[0070] 06(c) t^rffEltDgTIi, 

#*sa ^ y 3 y»E 1 t*f t * vymimMtfSL t h sag 

( 5 0 O'OgJSkLL) OTKffiJ: 0«v^iB*<oj)!«yHt 

y'J3yH8 <fu6»feB3ffl ffltt&*m&m$&ti&ZM 
WM3 WzMK)&£ti& =fc o (c^r 9 . iixfc «fc 0 SI^S 

ftwffi^t 3 ^sfjftKsu^ ( m&xmvmnmz^x \ 
Mft) izm^mz{mvt^m^>mmm7m^mi7 

mm±. 1 X 1 0 2 0 atoms/cm 3 ULkttZlfcM?&Z ttf 

ffrtz ntom&m&mfB < teiajfi*>j9rgi$ia ) 
(4 , s? mm 3 mtHCis ft & mmjimxcommmmm t 
immmiz^z, t #x t>h.h . 

[00 7 1 ] ±IEct) J: 3 $rfgSfcra<Z>S6fT«fc:li, Mx. 

y\m\tT^)Vy r x is y yd i 8 £K 0 Bfc< I^SXfg 
£fi^fc«tC, 06(c), ( d ) fcl^-rifi 9 

5 ££ft!i 9 i^ftfc, 06 (e) [z 

^•tmmM^m 1 hskh t iBj«tcn^ lt , #&a ^ 
y ^ ymm 1 * iniittfflTuSWWM 1 7 awnm! t , s 



zw^tzmz, 06 ( f ) &rrt s mfkrm&mimMt 

2%m-tZ\blz£~?X , in*SOI«3t««S»*SilJS 

ttzmtxfittf&^^cox'foh. 

[0073] m5 commmm > 0 7 tcjs . ±iem4 

0 . OTin^o^T mflBH 1 H*0IRVS54SSttW4: 

1 b R«t S O I SKSrfgjg-rs«^«0S*XgS:«|i<; 
[ 0 0 7 4 ] IP*>. 0 7 ( a ) t^-T-f ^yftAIgt 

si. mimmmiztetfhmicoj ^y&xjMbmmin 
tamitfto. mz, 07 <b) iz^mmnrnxn. i 

* , ^4 mmmb mmizmm-z . 

[007 5] iOf*. 07(c) K^WD-S-iJrMI 

•j ^ yii 1 ±c^mmm 2 ( i #u4*»«fc: s o 1 
memmtz . m 1 £ttfti(c& it i. as o ^witwi^ 

1 &t;<-xl« 5 ^±ISISyWL^fflfflT"^#$-ii:TlA 

[0076];^^'. 07 ( d ) tcsrtifiifcrertt, 
**&Hi j- y ^ yis l 5 L 

-e«*WIS*3& I *t.4fiflE ( 5 0 O'Cg^liLX) OTPS 
ffij; Dtev v^jg oifti Jg-r . ^^J: 5 ^^MiltcjiE 
tX. TmVCT^JVyr^^aymi 9+*»6B9ffflt 

ssrr s **^friBis H B H ^Pfiffli« 3 *fcJDi <fc a 

fc=Sr 9 , i fit J: 9 afSS B B H Xffi^ 3 4k^B?«KSP^ 

JifflTCSR^JB 1 7C07j<«^Eii. 1 X 1 0 2 0 atoms/ 
cms J2LhteiftS&$-*£ fcaWSte t^. Xie^J: d^r 

MKffl7c*^* 1 7 itrnm-h cotzsmzmmmmffi 
(msamcoismm) t9ie»3Stttwfctitt«i6 

[0077] xiawj; 3^^s»xeosiffftfcii, 07 
( e ) t^ramiLce 1 mmm t mmzmn i-x , 
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iflL. SOIflBt£7B&£-$-&. flJiSMtOUff 

(BJMriftHofcafc:. 07 ( f ) t^-TWffcXgS- 

[oo78]^ ;^^5 stttw^w , ms&y vx> 
mm i (Mo-^ffiiiffi 2 * , jR»wt s o i mt&m 
Ltzm^commmmt Lxmm-t&mmt Lata*, < 

^ttttJR^ttM^NlHi: LxmmX'1* & i 3 KSroT. 

[0079] ( ffi 6 cr>mm<Dmm ) a s tcii*?!*^ 
6H»«sWjj?s*i.Tti o . mrFMz^xmm 1 gg 

*tWfc»3r«aMi-fcov^^SffiW-&. ft, 08fi, 

1*120 i k mmiz s o i fflRt«aw-6«^«*iB 

1 muM^mmm iz x o ^ t & & . 

[ 0 0 8 0 ] Bim, 08 ( a ) tTPnM ^yjiAIgt 

(i , mis H H B ^ u 3 i ±tc, aswfc* k t i ^ t ^ 

'J 3 viMEIRJ: 0 2 £j£HL*:±T\ <€■ 

OflignSi^ ynyiil^L, 0*^EP?*-f i 5 fc 
^fiMH 2 fflb&» , 7K* £ S*#it«EW;*:# v ^g H B B ^ 
P(B^^ffl7C* ( M x l$mm , y'J^y, gsg& if ) fc O 
fl^Hl ( C H4 , S i H4 , S i 2 H3 , H2 if ) 

[0081] i 3 ***-nsni*>f sr^ax^&i-c 
^^xmmmfrcowm^mx'fo&v mwcii ch4 

let. CH4 + coffin. CH3 + . CH2 + . CH + 

u ^-Y*yaA^**>6^oxFfifi«2 
o i*H;iaa£ix& i k t j o f JUfflTcS^Ji 2 1 

[0082] ZCVWrS. -f ^i'SEAX^/Wr-Ii, ft£A 
£K«(tt2 0SU : tiJSIffl7n*^Ji2 1 *JBjft^-«jS8S 

fA, **JR^t^«JtLfc««tr5 X 10 15 atoms /cm 

2 J3Lh, Jff* L< (i 1 X 1 0 1 6 atoms /cm? ia_t t =5r 
S J: -5 izmfcth . 

[0083] itfDatllis 08(b). ( c ) fcjjrrJB 
0 ^b-frUSSrf* 1 »i fc iBj^^Ufi 1 LT , *IS B B B >- 

8(d) teijrf fHJSLOSSrSS 1 HSfi^Jt R*fcSlff L 

t . #$s B B B ^ ] j a >mu i & mtmanimm 2 1 an» 



■ciwst u soi mmzwrn-th . § 1 . fijitx^o 

T , WKK 1 RTf 5 »ftS 0 

*s B i^Piffiii2 0 ^fflts^i> 7 -ym(nm&mm.*frL>cD 
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